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Introduction	
The objective of this experiment, is to compare the fuel consumption and the efficiency of three different modes of transportation: a two hundred and fifty seater (E-1010 airplane), a seven seater (minivan) and a four seater (sedan); on a commute starting at Halifax and ending at Vancouver. Both manufacturers made claims that their product is more eco-friendly than that of their competitors. The purpose of this experiment is to find out which mode of transportation is most efficient, proving one of the companies claims true.
[bookmark: _GoBack]Materials and Methods
Due to the difference in distance between plane and car, the distance was calculated on the commute. As well as the distance, the amount of fuel used by the three modes of transportation was measured. The factors calculated were: the number of trees to offset CO2 emission per year per capita, fuel consumption per capita, and CO2 emission per capita. As well as the previously stated factors, fuel price per capita was taken into account as an economic factor. The calculated factors are used to determine if the efficiency between the vehicles are significant, and which of them is the most efficient. The results are then analyzed to see the lowest fuel consumption CO2 emissions per capita to be chosen as the most efficient energy consumption.
Results
The results show that the mode of transportation that used up the most fuel per capita was the plan, followed by the sedan, and minivan. As well as being the most fuel per capita, the plane had the highest fuel cost per capita, highest CO2 emissions, and the most number of trees to offset the CO2 emissions per capita. The trend was the same all throughout for the three modes of transportation (per capita not overall). Considering all the factors per capita, the minivan always came out on top, being the least harmful to the environment, followed by the sedan and lastly followed by the plane. Due to the number of people a plane accommodates as well as its increased fuel usage, the plane’s overall fuel consumption was much higher than that of the minivan and sedan. The sedan had the least overall fuel consumption and CO2 emissions, but the minivan was more eco-friendly regarding the fuel consumption and CO2 emissions per capita. The results also concluded that the plane is much faster than the sedan and minivan, which was very expected.
Discussion
When comparing the factors of the three modes of transportation in per capita, they are all similar, but the overall fuel consumption, and emissions vary immensely. The E-1010 plane uses more than 100x than that of the sedan, and over 75x than that of the minivan. The E-1010 plane also produces over 130x the CO2 emissions than of the sedan, and 100x than that of the minivan. The CO2 emissions per capita of the plane is over 2x the sedan, and 3x the minivan. The total fuel cost of the plane is 60x the minivan, and 80x the sedan, whereas fuel cost per capita is similar to the sedan, and under 2x the cost of fuel per capita for the minivan. The results were very predictable since the ground vehicles take almost 30x the time of the plane to complete the commute; therefore making the ground vehicles use less fuel and emit less CO2 due to their slow speed.
Conclusions
As evident by the figures in table 3, the minivan is the least energy consuming and CO2 emitting vehicle per capita. The experiment has concluded that it is the most eco-friendly of the three vehicles. The sedan is the most eco-friendly vehicle if per capita is not taken into account. In all cases, the plane is the least eco-friendly choice.


APPENDIces- Figures and Tables


Table 1: “BlueSky” model E-1010 airplane specifications.
	Aircraft model
	Max. no. of seats
	Max. range*
	Max. takeoff weight
	Max fuel capacity**
	Cruise speed @ 35,000 feet ***

	
	
	
	
	
	

	E-1010
	250
	(Km)
	(Kg)
	(kg)
	(Km/h)

	
	
	4 755
	67 775
	32 389
	892




Table 2: Useful Information
	Automobile fuel price
	1.02
	$/L

	Fuel density (aircraft and automobile)
	0.80
	kg/L

	Aircraft reserve fuel
	10.20
	%

	Automobile average speed
	82.00
	km/hr

	Aircraft fuel price
	0.81
	$/L

	Automobile CO2 emission
	2.35
	kg/L

	Airplane CO2 emission 
	3.16
	kg CO2/kg Fuel

	Halifax to Vancouver distance by car
	5 816
	km

	CO2 fixed by the average tree per year
	50.0
	lb CO2/tree/year
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Table 3: Calculation Summary Table

	
	Fuel Consumption L/100 km
	Fuel Cost for the vehicle to travel the distance ($)
	Fuel Consumption per person: 100% occupied seats L/100 km
	Fuel Cost per person: 100% occupied seats ($)
	CO2 Emission (kg)
	Total Travel Time  (hr)
	Total Travel Time
	No. of trees to offset CO2 emission /yr/person

	
	
	
	
	
	Total
	per person: 100% occupied seats
	
	hr
	min
	

	E-1010
250 passengers
	765
	29450
	3.06
	117.8
	114900
	459.6
	5.923
	5
	55
	21

	Car– Sedan                              4 passengers
	6.12
	363.1
	1.53
	90.76
	836.4
	209.1
	154.9
	154
	54
	10

	
	
	
	
	
	
	
	
	
	
	

	Minivan                            7 passengers
	8.12
	481.7
	1.16
	68.82
	1110
	158.6
	154.9
	154
	54
	7

	
	
	
	
	
	
	
	
	
	
	




	




Calculations:
Max fuel capacity – reserve = 29090kg 
Distance from Halifax to Vancouver by plane = 4755
Max fuel capacity (L) = 29090/0.80 = 36360L
Fuel consumption per km = 36360/4755 = 7.65L
765 L of fuel per 100 km

Distance travelled by automobile 5816 km
Fuel cost for the trip (sedan): (5816/100)*(6.12)*(1.02) = $363.1
Fuel cost for the trip (minivan): (5816/100)*(8.12)*(1.02) = $481.7
Fuel cost for the trip (plane): 36360*0.81 = $29450

Fuel consumption for the whole trip 5816 km
(sedan): (5816/100)*(6.12) = 355.9 L
(minivan): (5816/100)*(8.12) = 472.3 L

Fuel consumption per capita
(sedan): 355.9/4 = 88.98 L per capita
(minivan): 472.3/7 = 67.47 L per capita
(plane): 36360/250 = 145.4 L per capita

Fuel consumption per L/100 km per capita
(sedan): 6.12/4 = 1.53
(minivan): 8.12/7 = 1.16
(plane): 765/250 = 3.06


Fuel cost per capita
(sedan) 88.98*1.02 = $90.76 per capita
(minivan) 67.47*1.02 = $68.82 per capita
(plane) 145.4*0.81 = $117.8 per capita


CO2 emissions
(sedan): 355.9*2.35 = 836.4 kg of CO2
(minivan): 472.3*2.35 = 1110 kg of CO2
(plane): 36360*3.16 = 114900 kg of CO2

CO2 emissions per capita
(sedan): 836.4/4 = 209.1 kg per capita
(minivan): 1110/7 = 158.6 kg per capita
(plane): 114900/250 = 459.6 kg per capita

Total travel time
(sedan & minivan): 5816/82 = 70.93 hours
	Travel time including stops = 7*12 + 70.93 = 154.9 hours
(plane): 4755/802.8 = 5.923 hours

Number of trees to offset CO2 emissions 1 lb = 0.4536 kg, therefore 22.68 kg of CO2 offset by a tree per year
(sedan): 836.4/22.68/4 = 9.21 = 10 trees
(minivan): 1110/22.68/7 = 6.99 = 7 trees
(plane): 114900/22.68/250 = 20.26 = 21 trees
